Objectives.-To characterize variation in pediatricians' telephone referral practices, to identify differences in the types of referrals made during telephone versus office visit encounters, and to examine the impact of referring by telephone on coordination and outcomes of the referral as assessed by physicians.
if a child should see a specialist. We have previously reported the surprising finding that pediatricians make about a quarter of all specialty referrals during telephone conversations with parents, rather than during office visit encounters. 5 Few published studies deal with specialty referrals made during telephone conversations with patients. In a large children's hospital emergency room, both health assistants using pediatric telephone protocols and control physicians and nurses referred patients during 2% of telephone calls. 6 Radecki et al 1 reported that 9% of daytime telephone calls between pediatricians and parents regarding health problems resulted in a specialty referral. The chances of a referral during a telephone conversation were increased for patients less familiar to the physician and for those with mental health problems.
Little is known concerning how referral decision making differs between office visit and telephone encounters. The absence of a physical examination and nonverbal communication exchange during telephone encounters may increase clinical uncertainty. Telephone encounters are shorter than office visits, which makes coordinating the referral more difficult. Previous research has shown that telephone medicine is associated with problems such as failure to obtain an adequate history before drawing conclusions, making recommendations, or prescribing medication 7 ; poor documentation 8 ; and a negative physi-cian attitude toward the telephone. 9 These differences raise the concern that the telephone may not be an adequate substitute for an office visit when making specialty referrals. There are likely to be important differences in the types of referrals made, level of clinical uncertainty, and frequency of coordination.
In this study, we compared specialty referrals made during telephone conversations with those made during office visits. Our study was guided by several hypotheses related to conceptual differences between decision making that occurs during office visits versus telephone encounters. Because of the telephone's convenience, we supposed that telephone referrals would be common among busier physicians, among referrals made for problems previously managed by the pediatrician, and among referrals requested by parents. More experienced physicians would make more telephone referrals. As there is great variability in the number of telephone calls handled by different physicians, 4 it follows that there would be a variable number of telephone referrals based on physician and practice characteristics. Lastly, we hypothesized that because of time constraints, telephone referrals would be less well coordinated and hence be less satisfying to the referring doctor.
METHODS

Procedures and Samples
Data were collected in the Pediatric Research in Office Settings (PROS) practice-based research network. 10 Physician recruitment in PROS spanned April 1996 to March 1997. There were 142 physicians in the physician sample, distributed throughout 94 practices and 36 states. Pediatric residents were excluded. The Institutional Review Board of the American Academy of Pediatrics approved the study protocol.
Specialty referrals made during regular office hours were included in the study. A referral was defined as a physician's decision that a patient should make a visit with a specialist physician, a nonphysician with a specialized skill, a mental health practitioner, or a specialized program. Telephone referrals had to involve a direct conversation between the physician and parent or patient. We excluded 1) staff administrative authorizations or renewals of ongoing referrals that did not involve direct physicianpatient communication, 2) referrals made to laboratories or radiographic facilities, 3) emergency department referrals, 4) patients sent directly to hospitals for inpatient admission, and 5) ''curbside'' consults in which the primary care physician obtained advice from a specialist but did not send the patient for a visit.
Variables
To better understand if there were common factors associated with telephone referrals, before beginning office data collection, each physician completed a questionnaire with items on their perceived clinical expertise, practice characteristics, and practitioner demographics. Each physician's practice was characterized as solo practitioner, single-specialty group practice, multispecialty group practice, or hospital-based practice. The ZIP code of the physician's practice was linked to the Area Resource File to determine if the practice was in a rural area and the density of specialists in the county of the practice. Additional physician characteristics included age, gender, fellowship training, self-rated clinical expertise, and number of clinical hours worked per week.
Physicians and their staff collected information on office visits and referrals during a 20-day data collection period. Using these data, we calculated the percentage of office visits resulting in referral (office referral rate), the mean number of visits per full practice-day (practice intensity), the percentage of visits made by Medicaid patients, and the percentage of visits made patients in gatekeeping plans (a measure of managed care).
Immediately after each telephone and office encounter resulting in a referral, physicians completed a 16-item Physician Referral Questionnaire (response rate, 99%). Physicians indicated the locus of referral as a phone conversation or an office visit. They selected up to 14 reasons for the referral: advice on diagnosis, advice on treatment, a nonsurgical technical procedure, surgery, mental health counseling, patient/parent request, medical treatment, specialist request, insurance guidelines mandate referral, insufficient time to manage health problem, medicolegal reasons, failed current therapy, need for multidisciplinary care, and administrative renewal of an ongoing referral. The development of this list of reasons for referral is described elsewhere. 5 The physician referral questionnaire also queried physicians on specific aspects of the referred health problem, including its diagnostic certainty (range, 1 to 7, corresponding to completely uncertain to completely certain), whether it was a new presentation to medical care, whether the physician obtained prior consultation with a specialist, and the type of specialist referred to. The type of specialist referred to was grouped into the 4 categories: medical subspecialists, surgical subspecialists, mental health practitioners (including psychiatrists and other mental health practitioners), and nonphysician clinicians. Patient characteristics included age, sex, health plan payer (private or Medicaid), and the presence of a gatekeeping arrangement.
When physicians made the referral, they indicated if they/their staff scheduled an appointment with the specialist and if they communicated relevant patient information to the specialist. Three months after the referral encounter, physicians completed a Physician Follow-up Questionnaire (response rate, 85%), which obtained information concerning the physicians' awareness of whether the patient saw the specialist, whether the specialist had sent written information back to the referring physician, and if the physician was satisfied with the referral. Physician satisfaction with the referral was measured by ratings of how much the referral helped with patient management (range, 1 to 4, corresponding to none to a great deal), the educational benefit provided by the referral (range, 1 to 4, corresponding to none to a great deal), and the general satisfaction with specialty care (range, 1 to 7, corresponding to completely dissatisfied to complete- ly satisfied). Additional details on the coordination and satisfaction variables are presented elsewhere.
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Data Analysis
For each physician, we tabulated the number of telephone and office visit referrals made over 20 consecutive practice-days. Half days were given a weight of 0.5 in this calculation. The correlation of volume of telephone referrals per day and office visit referrals per day was determined using the Pearson r.
Stepwise regression with forward selection was done to assess the impact of several characteristics of physicians and their practices on the volume of telephone referrals made per day. The physician was the unit of analysis. Model fit was assessed with plots of the residuals. Four physicians had studentized residuals with values greater than 2.5, suggesting that they may have been outliers. Studentized residuals scale the error by dividing by an estimate of the standard error. Removal of these physicians from the regression analysis had minimal impact on parameter estimates or the adjusted R 2 ; thus, they were retained in the final model.
A stepwise logistic regression model with forward selection was developed to contrast characteristics of the referrals and patients between those made during telephone conversations with parents and office visits. Model fit was assessed by the maximum rescaled R 2 and the Hosmer-Lemeshow goodness-of-fit statistic. 12 Various measures of coordination of the referral episode were compared between the 2 types of referrals. A 2 analysis was used to detect significant differences between the 2 types of referrals in 1) whether referring physicians or their staffs made the specialty appointment, 2) communication between the referring physician and specialist, and 3) referral completion, defined as receiving written information back from the specialist during the 3 months after the referral was made. Multivariable linear regression that controlled for characteristics of the patient and referral was done to contrast the outcomes of the referral between the 2 groups concerning the referring physicians' overall satisfaction with the specialty care that their patients received, the perceived benefit of the referral to patient management, and the educational value of the referral to the pediatrician.
RESULTS
Of the 1856 referrals included in this study, 27.5% were made during telephone conversations with parents. On average, pediatricians made 0.20 telephone referrals (range, 0 to 1.72) and 0.56 office visit referrals (range, 0 to 2.28) per day. The number of daily phone referrals had a moderate correlation with the daily number of office visit referrals (Pearson r ϭ 0.40, P Ͻ .001). Table 1 shows the characteristics of physicians and their practices that were significant explanatory factors for the number of telephone referrals made per day. Physicians who referred higher proportions of patients during office visits, saw more patients per day, and had higher percentages of patients in health plans with gatekeeping arrangements made more telephone referrals per day. The regression model explained 19% of the variation in the daily number of telephone referrals.
Characteristics of Physicians and Practices
Physician and practice characteristics that were not significantly related to volume of telephone referrals included age, gender, fellowship training, perceived clinical expertise, number of clinical hours worked per week, percentage of patients with Medicaid in the practice, rural location of the practice, and the availability of specialists in the county in which the pediatrician practices. Table 2 shows the distribution of referral and patient characteristics by locus of the referral and the results from a logistic regression analysis. Physicians recorded an average of 2.1 reasons for making each referral. Telephone referrals were more likely than office visit referrals to be made at the request of parents, for the purpose of administrative renewal, or to meet insurance guidelines. Details about these guidelines were not obtained. On the other hand, referrals for advice on diagnosis and surgical procedures were more frequently made during office visits.
Characteristics of Telephone Referrals Versus Office Visit Referrals
Referring physicians were more uncertain of the diagnosis for telephone referrals than for office visit referrals. Telephone referrals were more likely either for ongoing health problems rather than a new presenting complaint or for a return visit to see a specialist previously consulted by that patient. Compared with patients referred during office visits, those referred during telephone encounters were more likely to be in older age groups and more likely to have private insurance. § The diagnostic certainty rating had a range from 1 (completely uncertain) to 7 (completely certain). *Significant at the .05 level. **Significant at the .01 level. Table 3 compares various aspects of coordination with the referral episode between office visit and telephone referrals. Office staff or physicians themselves were more likely to schedule the specialty appointment if the referral was made during an office visit. Furthermore, the primary care physician was more likely to communicate directly with the specialist for office visit referrals compared with telephone referrals.
Coordination of Specialty Referrals and Physician Satisfaction
Three months after referrals were made, specialist feedback and referring physician satisfaction with the referral were comparable between the 2 groups. There were no significant differences between telephone referrals and office visit referrals in the frequency with which the specialist communicated referral results to the primary care physician. In multivariable regression analyses that controlled for referral and patient characteristics, referring physician ratings of how much the referral helped with patient management, the educational benefit provided by the referral, and general satisfaction with the specialty care received were similar between the 2 types of referrals.
DISCUSSION
The referral of children and youth to specialty care during telephone conversations with parents occurs regularly in pediatric practice. For every 3 referrals made during office visits, pediatricians made 1 during telephone encounters. This study provides insight into how pediatricians use the telephone to make specialty referrals. Although there is abundant literature on telemedicine (the Journal of Telemedicine and Telecare is a prime example), the process of a physician making a referral to a specialist during a telephone conversation with a parent has received scant attention in the literature. 1, 6 To our knowledge, this is the first in-depth study of this aspect of referral decision making. Telephone referrals were more commonly made at parent, subspecialist, or insurance company request, whereas office visit referrals were more commonly made for health problems that required a physical examination (such as anatomic problems requiring surgery) or a more extensive diagnostic evaluation. Older patients were referred more commonly over the phone than were younger patients, especially after age 5, perhaps because the clinician could better understand the problem with more reliable history and because of the nature of problems that older children's parents may call about.
Pediatricians coordinated telephone referrals less well than office visit referrals. This finding is not surprising because telephone management is often done between patient visits, when time is limited. Despite this poorer coordination, primary care pediatricians' satisfaction with the specialty care that their patients received was similar for telephone and office visit referrals. There was no difference in the likelihood of either the referring physician being aware that the patient saw the specialist or that the specialist sent written information back based on type of referral. There were 2 significant problems with both types of referrals: 1) regardless of how the referral was made, the referring doctor did not know if the patient saw the specialist for 35% of referrals, and 2) among half of all referrals made, the referring physician did not receive any written feedback from the specialist. In these respects, telephone referrals are as good (or as bad) as office visit referrals. In either case, patients may be lost to follow-up or important diagnoses may not be entered into the patient's chart.
Pediatricians who saw more patients per day than their counterparts also made more telephone referrals. Busier physicians may field more phone calls and thus make more referrals by telephone. Alternatively, they may attempt to lessen their office visit workload by referring over the phone. Because we did not collect information on the total number of office telephone calls, we cannot determine which of these 2 alternatives best explains our findings. Nonetheless, our results indicate that health system changes that lead to greater demands on primary care physician productivity may increase the number of referrals made during telephone conversations with parents.
In another study using the same physician and referral samples as those we reported for this study, we found that physicians with a high number of patients in gatekeeping health plans saw an average of 4 more patients per day than those with a low number of patients in gatekeeping plans. 13 Results from this study showed that the proportion of patients with gatekeeping health plans in a pediatrician's practice was directly related to the number of telephone referrals made, controlling for the number of patients seen per day. Therefore, gatekeeping has a direct effect on increasing the volume of telephone referrals and an indirect effect mediated by increased demands on productivity.
Telephone referrals were not more common among older, more experienced physicians as we had suspected. Neither were they more common among recently trained pediatricians who have grown up in a managed care environment. In fact, most of the physician and physician practice characteristics we looked at did not correlate with higher numbers of telephone referrals. Perhaps telephone referral patterns begin during residency training. Some physicians, as represented by those who never referred over the telephone, may have decided in advance to always see a patient before referring to improve diagnostic certainty or for economic reasons.
Telephone referrals were much less likely to be made for patients with health problems newly presenting to medical care. This finding is a logical result of common patient management practices. When their children have been seen previously, parents are often instructed to call their pediatricians if symptoms do not improve. That telephone call may lead to a referral to specialty care. Another explanation for the high proportion of telephone referrals made for patients with ongoing health problems is that during an office visit, physicians may tell families that the pediatrician will call the family after discussing their children's problems with specialists. That phone call also may result in a referral. In support of this hypothesis is the higher proportion of telephone referrals made for conditions previously discussed with consultants.
Certain aspects of the referral and physician samples should be considered when assessing the generalizability of this study. Because we restricted the referral sample to those made during regular office hours, some of the primary care physician's time on the telephone was not considered in this study. Pretesting of our study protocols, however, revealed that most after-hours referrals were made to the emergency department (data not shown) rather than to specialist physicians. This study was conducted in the PROS practice-based research network, a national network of pediatricians interested in research. Although physicians from 36 states were included in the physician sample, the national generalizability of this sample can be questioned, as participants were volunteer physicians. Previously, we have compared the physician sample used for this referral study with 2 national probability samples of pediatricians. 5, 11 Referral rates and physician characteristics were comparable between the study population and the 2 national probability samples of pediatricians. It should be noted that our data on the quality of referrals are limited, as we did not assess satisfaction from the points of view of families or specialists, nor did we directly measure the appropriateness of the referral. Further research could help to better understand how parental concerns, ongoing health problems, or insurance guideline increase the likelihood of telephone referrals.
Telephone referrals are one example of clinical decision making without seeing a patient. Absence of a face-toface encounter may lead to greater clinical uncertainty. Indeed, physicians in this study reported greater uncertainty regarding the diagnosis for patients referred by phone than for those referred during an office visit. Although we anticipated that these and other problems with telephone medicine such as inadequate history taking 14 and drawing premature conclusions 7 may adversely affect physicians' decision making regarding when to make a specialty referral over the telephone, we were unable to measure a difference in physician satisfaction between the 2 types of referrals. This is not surprising since, as our data suggest, pediatricians are very selective about the patients that they refer over the telephone. Even so, clinical decision making that occurs in the absence of direct patient contact is on the rise with the widespread availability of e-mail, Internet-based health information, and telemedicine. Furthermore, contemporary pressures such as gatekeeping and high practice volumes lead to increased numbers of telephone referrals. As primary care physicians respond to these pressures and make more referrals without face-to-face encounters, they or their office staffs need to be extra vigilant to ensure that the appointments with the specialists are actually made and that pertinent information regarding the patient is forwarded to the specialist. Systems to improve coordination between specialists and generalists and to improve awareness of referral completion (such as correspondence from specialists to primary care doctors) should be implemented for both office visit and telephone referrals.
